The effect of chronic cocaine exposure on multiple white matter structures in rodent brain was examined using diffusion tensor imaging (DTI), locomotor behavior, and end point histology. The animals received either cocaine at a dose of 100 mg/kg (N ¼19), or saline (N¼ 17) for 28 days through an implanted osmotic minipump. The animals underwent serial DTI scans, locomotor assessment, and end point histology for determining the expressions of myelin basic protein (MBP), neurofilament-heavy protein (NF-H), proteolipid protein (PLP), Nogo-A, aquaporin-4 (AQP-4), and growth associated protein-43 (GAP-43). Differences in the DTI measures were observed in the splenium (scc) and genu (gcc) of the corpus callosum (cc), fimbria (fi), and the internal capsule (ic). A significant increase in the activity in the fine motor movements and a significant decrease in the number of rearing events were observed in the cocainetreated animals. Reduced MBP and Nogo-A and increased GAP-43 expressions were most consistently observed in these structures. A decrease in the NF-H expression was observed in fi and ic. The reduced expression of Nogo-A and the increased expression of GAP-43 may suggest destabilization of axonal connectivity and increased neurite growth with aberrant connections. Increased GAP-43 suggests druginduced plasticity or a possible repair mechanism response. The findings indicated that multiple white matter tracts are affected following chronic cocaine exposure.
Introduction
Cocaine is a potent stimulant drug of abuse that can result in behavioral and neurochemical changes in preclinical studies (Stankeviciute et al., 2013) . In humans, cocaine abuse is also associated with changes in brain structure and function (Moeller et al., 2005; Poon et al., 2007; Ma et al., 2009 ). Earlier neurochemical studies on the effects of cocaine abuse focused on the brain gray matter (GM) structures. For example, it was shown that myelin proteins are significantly decreased in the nucleus accumbens, which is implicated in addiction (Kovalevich et al., 2012) .
Recent studies also found that cocaine affects white matter (WM) integrity. Diffusion tensor imaging (DTI) studies showed evidence of structural alterations in cocaine users in the corpus callosum (cc) (Lim et al., 2002; Moeller et al., 2005 Moeller et al., , 2007 Ma et al., 2009; Lane et al., 2010) . These impairments seen on DTI appear to be associated with high levels of impulsivity, poor cognitive control, and mental flexibility (Moeller et al., 2005) . Human studies, based on DTI-derived transverse or radial diffusivity (RD) measurements, have also suggested that chronic cocaine use may be associated with compromised myelin integrity (Moeller et al., 2007) , consistent with mRNA and histology findings (Bannon et al., 2005) .
Our controlled studies investigated if these changes in the DTI measures observed in humans can be replicated in the rodent model of cocaine exposure and determined the pathological underpinnings using immunohistochemistry (Narayana et al., 2009 ). In our earlier study, based on the effects seen in human cocaine users, we focused only on the cc and demonstrated significant changes in the DTI measures and altered expression in myelin basic protein (MBP) and neurofilament-heavy (NF-H) following chronic cocaine exposure. Previous studies also found similar changes in these proteins in the nucleus accumbens following cocaine administration (Kovalevich et al., 2012) . Based on the mRNA studies, a robust and consistent decrease in the expression of myelin-related genes, including MBP, proteolipid protein (PLP), and myelin-associated oligodendrocyte basic protein (MOBP), was observed in the nucleus accumbens following cocaine exposure (Albertson et al., 2004) . Some of the published studies also implicated other proteins such as Nogo-A and growth-associated protein-43 (GAP-43). Nogo-A is a protein that has a central role in the inhibition of axonal growth (Chen et al., 2000; GrandPre et al., 2000) . Nogo-A is highly expressed in oligodendrocytes and in some neurons in the hippocampus, motor neurons, and 
